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(54) INTERMEDIATE LAYER LITHOGRAPHY METHOD BY WHICH A PART OF TOP COAT 
IS ELIMINATED 

(57)Abstract: ? ^ . 

PROBLEM TO BE SOLVED: To provide a method for 
defining minuscule patterns smaller than lithography 
dimension by using intermediate layer. 
SOLUTION: Photoresists 21 1 and 212 patterned by 
lithography are reduced by an isotropic or partially 
isotropic etching to form patterned photoresists 213 
and 214 with reduced trace width provided with an 
implanted a nti reflective coating which functions as an 
etch stop or a dummy layer. The patterns with 
reduced trace width 213 and 214 provide an etching 
mask of under coat material such as polysilicon 206, 
metal insulator or ferroelectric for an anisotropic 
etching in the next step. 
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[0 0 18] ( 1) /:Ky v-y :3>'4 0 6±--2 0 0 nm 
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B AR C 4rl^*-r«>C0 i IS i ^ t^lB] C^g^-Ci?^* 
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yir h U-:^;^ S^fB ARC«rcy^;iggtfc^$:SL.TV^ 
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1 4$r1#5Ci:;55-C-t So -^Jx.!*. y y iT'y 7 ^- "C^a 
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•>y 3>4 0 6(733i-yf^>'i/(r'(gffl-f-SfcJ6(Oi^i|SW- 
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9-237777 



:*7l^ni::|^*-r6r i!::j;o-c, ft/J^iSlt>iO. 25;im<D 

^i/^BARCa55)-8 2 3-8 2 4^Jgfigt-5o 

W- 2 AW^^li-riaS d$r#BB,, T i NCOB ARC(r*J- 

t-5^;^W''£^yf"^i^(Sfii6fcH2 02 <nm.^=^yf- 

oy*V^'J:^VS \ 1-81 2t'^::^-y^\y KCl^^ 
^^5B ARC<^)i;^fiiiJ|5I-t-5«-C% -t^xic J; oTiSitJa 
*/!i5;fc:it'Sl:iiiii^L-C, ^'^^^^St:lSo-C B AR CC»tt 
^^X'<DO. 0 2 5 nm(r>ii;>—t£^.^tH^m^th^:Lt 

^m^^i>^ti^X-ti>^ ^< ^^o/cB ARC 8 2 3 - 8 
2 4lid^y i^y =:i>'8 0 6(DM;^tt:ni.^^V</<Ofc*ir 
ffll/^ar twr-tS. W- 2 AW^7)S/J\^I|la^^^oft|*• 
[0 0 3 3] (6) *T^^7°7X-v(rj;o-C±^Mo 
-Ci/^5:7:^ h u-:/;^ ^811-812 &fijgf L, 2fctrB 

ARC823-824 j,^^-^^^ i Lr-Ky ->y =■ 

V8 0 6 ^S:&tt3i-;/5^V>?'-r5o BARC 8 2 3-8 
2 4<DJf:$(±. fpjf.;i-«l^il^6^/^^;^tt*ty v-y 

-r^J:ioh, :/yX-x'rc.;,^(it. L-?:ti.;ii54^y C/y =■ 
VSr'>^i< i:t>BARC(73 2'(g(73igST-|^*-r5roT-fc 
B ARCl^*C0fci6(CflJffl-e# 5o Ill8e^# 

barc^simux, -*)-yi)y^9y^y 

[0 0 3 4] -7:thi^iyy^ht)'^BARC^m^-ti>Zt 
f£Li:i^.^X^ ^iVXhtii-i. ^ISB ARC^rffiffli-S 

[0 0 3 5] <^5$Tii^J£FiI>[ll9 a-d(ir*xtC 

x'm-<tc»mMmm<Dm^nm4-jjii:(Diim(D h(Dt 
—m^. &?>'^-^^tm&x-^mx'^ i>m5(Diifm^mM(^ 

m (#^barc) ^ffi^-rso 

[0 0 3 6] (1) 3 0 0 nmJ¥0/j< y v-y =^ V9 0 6 
5 Onm/¥OT i N^mi§^^9 17-9 180 
±i::x>°^-->'iy^^xfc7;j- h ui/^ h91l-912 

v/^ =:.>'i/<OfcS^C0BARCi LTflR#, 3^ 

:f ->3 yt Lxy^ h w-:^;^ h 9 i i - 9 i 2(1E12 g 

^nX^^Xi,Xh\ ia9a^#BS,, 
[0037] (2) 7;i-h^-^^ 1^911-912 Jo J; 
0«T i N9 1 7-9 1 8^:31 .^9^-7 ;2L^<!: LT, C 1 Jo 
J;t>'B r ^'<-^i:1-57'7X-7icj;oT/J^y i^y ri^' 
9 0 6 ^S:^t4^->'^-r'5o rc03is/f"7*7X^(i^ 
fc, 7;!- h v?;^ h 9 1 1 - 9 1 2 (DjfUmA^hmtLtc 
7;*- h UC/;^ H§B^9 1 3 - 9 1 4 ^ffjfig-rs, 1219 b 



(6) 



it#P,B¥9 - 2 3 7 7 7 7 



[0038] (3) SCI (2 9%<DNH4 OH^l 
3 0%«H2 O2 ^li. H2 OSr6) ^(nmmz. 
T i N 9 1 7 - 9 1 8 ^MA^-to rnttSfcil!{t: L/t« 
^gfS^>9 13-914 {Z-f^-DXy^ h ^i>:^ h 9 1 1 - 

9 1 2 ^ y 7 h3^7-r^>„ mQc^^m. -tzfi/s^^t 

Ur. TiN917-918 <nm-M<r>M^. VirV^^'y 
^1^911-91 2-^m.m-:f7:^-7X'm\i (T-y>:/ 
iT) i!fcl;iT i N9 1 7 - 9 1 8 ^^^^-frS r. i 
T-# 5o ro»:HiT<D£^-fb(±T iN917-918 (OSiJ<7? 

L.aiafc?l'fli'(Ili^a55> 9 1 3 - 9 1 4 (O 

(75^, T i NC0®«(DHfrcO«it<Sr^-rig9 d Sr#Rf.<, 
[0 0 3 9] ■fFs^ilg 17-91 8li^1SBARCil-e 

355^9 i3-9i4<&y>' ^3^7-r5 - t^Srwiii-i- 

[0 0 4 0] <miEt^if^>:^%m(D»mmMm(t\,^^ 

coft&rott-^sj-w y 7 t\^xm.-^-ti>'^f^m<Dmmt 

[004 1] mpL\t. m\. M 2 , *j it/B 3 (om-mm: 
Mm(o-7 7fV\^'j^hn. ^->f^>j>'d5B ARctcia b 

ns. Si]a$tb/-?c?--:/i^S:ixfcB arcid;^^.-c-'L« 
to^ii/^ 7;*- hui^x h,Witii^«i/h$*5^:^&t)''i^y 

^(Ditmm^ i T>*^f*lii--<-C^^b $-lt 2) i i: r- # 
5„ Hir, ffig^JS^ijcoiftBj«t--i-c I i^y y^y^ 7-1- 

f^c;^5*:/4>^3gi(--i»<o Si-. m-^7iii/N©'^y 3^^5J 

— > ^■<2/f-^<?)R I E, ECR, R I E*Dj:t/K^ttlS 
[0 0 4 2] iiC±(75UiBJi;;ML-CEi::JJJLT(^^SrM*i- 
(1) y yi/77-f <o;^fi-c-feo-c> ^koxg. (a) 



jSSRSSrSo-C't'RfJjl^^ffM-t-SCi:. (c) tfffiE't'FJ] 

m^m':^xik^i,zm!^f£±%m^m-f^-r^zt. (d) 

fint5.±^m^M^X&.Xy<-?-->VLX. ^<-^->-it 
$^fc±g(5li^ff0/i)ci-5Ci, (e) ttjfE/<^->-ft$ 

fcctt/ (f) sf^fE/^°^-wk;$^^fc^>ra1Jl^/>-/i< 
[0 0 4 3] (2) mimmm<^:fj^hX'hox. (a) 

tfilE't'M;i7l5;^1«4<y -7- ^-g-A^X-fci?, ^ LT (b) 

[0 0 4 4] (3) ^2:^fE«i7);^)£-C-foo-C, fJlEro 
I^B#|^S;457'^ j/f^ V^yC^ J; o -CtTfc>ix5;fy?io 

[0 0 4 5] (4) ^33lfS«c(73;^ft-Cfoo-C. (a) 

HtriEj£Si5il*5 7Ky i/y rivx-fot?, ^ur (b) SulEjtS 

gR^ <73-|f(5<^|^* A5^;^f47' 7 X-^rc y 5^ ^(C J; o -C 
[0 0 4 6] (5) i^7'y yi/7 7^- 

-r-^^/SSR^^WI&i-Sr.i. (b.) HtrlEj^gfiil^So 

(BARC) mi:Ml^-r^Zt. (c) tfrlEBARCH 
Sr^oT, SfIismi<73iKSSrifoStlt(:rj:o-C^7feBjtg 
''i7;r h u-C^x hii^JFM-rSii:. (d)tfrfE7^h 
U-:^X MlSrftrlES 1 rozS;ft^^£fSSc#=fT-]il.'C^<^'-- 

v^ur. ft/J\^itiw^i^o7;t- hu-v^x hroBlw^^ 
^-y-fk^ttfe^^jF^i^-rsr i, (e) w!mmi<r>y< 

^-Wt:$iX7t/i^3iyf^:/i/L. tfrlEB 1 lO/•;cJ'->' 
{k $ ixfcil CO t-'-^T w ftflE B A R C H co^ffi{:i 
fe^oTt;^!^!; AW<75l:*|^*L. :S fc[5]S#{;;, bu!EB A 
RCil^^iyf^i^^L, ^tti§fi5>Srl^*-r6r.it- 
-C. ■'<^ — >it^titcBARCm<n±izM:^hm<^W- 2 
AW^^07;^- h Ui^X K73^2«/<i5'->'-ft$^XfcJl 

^Mj^-t^:it. ioxn (f) tfffEM2(D-'<^-v-fb$ 

ti.fcg*D J; t>V<^ - i^ft ^ tLfc BARCJlSr^iy X 

[0 0 4 7] (6) ^;^61j, ^fc(igf5^6<3l::^;^6^]/^rc 
■y^>'i^(cJ;oT. y yi/77-<^::J;or^^•^'->'-^t;$ 

nfc7;*- h Uv?X h 2 1 1 , 2 1 2;4S?i/jN$ixr. 

fk$tvfc7;j- h Ui^X 2 1 3, 2 1 4/45-K|a-^ix5, 
fig/h Ufc,^itil^^°^?- V 2 13, 2 1 4 l±. /-t? y •> y =1 

2 0 6, ^m. ^fzi-i^mi^. fosi/Mi^i^mtt^^coT 



(7) 



2 3 7 7 7 7 



[ggiimiS'-fiOiJ' y 7t i'>';=^] WTO, ms^mm 
$ix, tarns thfz^mii^wftiimnmm^m^miTiLx^' 

[112] a /^^^Lhll7^ h ui^;^ h^^^J'-^^'iyCi^ 

[1213] mimmmmwiim\'^xm:)7&::^-y^iy^^ 

[0 5] 3Ly^:y.ira:imm.^^^-r^yy. 

[1217] a;'^^^Ub(4m3ro^fil^^£M^o:^ffi&*-r8ff 

[HIS] a/^l^bel4^4(D»iS||JS^i|C0:^fe^^^K 

sm, 

[09] a/£l>Ld(±^5C0$?il^ffiMro:^f£S:^-r8ff 

[?$^«lftpj] 

2 0 2 i/yn:/^;^ 

2 0 3 ^mm'im 

2 0 4 ^^-h^ikfe 

206 -yj =>>'m 

2 0 8 T i NH 

2 10 7:^- h b-v';^ hJl 

211 -"S^— Wb^^fc^;*- h u-v?;^ h 

2 12 ^^"^->"^^:Si^Acl7;^- uv/^ h 

2 13 y^hl^i^^h-'<^ — '^ 

2 14 M-'-:^;^!. f^/N'^ — 

2 17 T i Ngi5:»- 
2 18 T i NgR5> 
4 0 2 v-y=i>-SK 

4 0 3 '9}mmmim 



4 0 4 ^— h ie-fk^) 

4 0 6 y •> y >jl 

408 BARC^ 

4 10 yyt-h UV':^ Vm 

411 — >■•^b$^^7t7Jt- f- Ui^^ hSRf^ 

4 12 y<'^-l^itSt\.fz.y^ V ^'Jt. VWrt 

4 13 -77i- V Ui/^ h/N°^? — 

4 14 7^ S Ui^X h^N'i?— V 

4 5 0 ±t^S!fe 

7 0 2 -> y ^ VS;^ 

7 0 4 ^i&m-y- b 

7 0 6 mitmmmi^ 

7 0 8 t'T 

7 10 T i 7 S' Kii 
7 12 -r^Aii 

7 14 T i N iJ- 7 

7 2 0 7;^- h U-:^^ f-il 

8 0 2 •> y VS:K 

8 0 3 ^mmitm 

8 0 4 <5^-hl?-fh^ 

806 AKy->-y=i 

8 0 8 T i NH 

8 10 7;i- h U-i?;^ hil 

811 /N<?-7-fb$iXfc7;i- h hg|55> 

8 12 x^^-Wb$^^fc7;it- h u-:^;^ hgjS^J- 

8 2 1 BARC^TR^ 

8 2 2 B ARCgP^^- 

8 2 3 ^fe^^XTtB ARCgl55^ 

8 2 4 ^J6e.tT.7tB ARCaS^}- 
906 Tffyv-yrJV 

9 11 ''<9 — >itSthtzy :^ hl^'J^^V 
9 12 — ^'-fb^nfc^^ Uv?;^ h 

913 5IjbLfc7^ M/i;^^ h§155> 

914 f5ft:Lfc7>j- h 1--:^;=^ 

9 17 T i N^-RfliigP^ 

9 18 T i NtfPBliiaS^y 




(8) 



!^m^^ 9-2 3 7777 




(10) 



2 3 7 7 7 7 



[04] 



408 BARC 
406 ;t? 'J ■> y => > 



408 BARC 
406 ;t5 y ■> 'J 3 > 
404Kfl:#) 




408 BARC 

406 /-r; <j •> 'J 3 V 

404 B$^t«J 
402 i' 'J 3 



413 7 ^- h U :=L h 




404 mt^m 

402 {> y =1 > 



'403 



(11) i1#rj^¥9 - 2 3 7 7 7 7 



(a) 



[081 




810 7+ hU-iJX K 

^ ' 808 BARC 
806 7)? 'J 

a03 fi6<t#i 



804 -y- i-mt^ 



(b) 



812 -7 T h Ui?:;^ t- 




(C) 




806 /ti y 



(d) 



W-2AW 




812 7 r h 

■\ \ — 824 BARC 



806 'J V 'J n :y 



(e) 



W-2AW „ 
• 823 BARC 




(12) ¥ff^W-9 - 2 3 7 7 7 7 



[EI9 ] 






